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the opposite side of the position which the material assumes whe subject to no external strain, though they may be both on th same side of this position of relaxation *, and that they may there fore with propriety be called the superior and the inferior lim\ of the change of form of the material for the particular arrange ment which has been given to its particles; that these two limit are not fixed for any given material; but that if the change o form be continued beyond either limit, two new limits will, b;; means of an alteration in the arrangement of the particles of th( material, be given to it in place of those which it previously possessed: and lastly, that the processes employed in the manufacture of materials are usually such as to place the two limits in close contiguity with one another, thus causing the material to take in the first instance a set from any strain however slight, while the interval which may afterwards exist between the two limits, and also as was before stated, the actual position assumed by each of them, is determined by the peculiar strains which are subsequently applied to the material.
The introduction of jiew^JihjQUgli necessary, elements into the consideration of the streng.tk,Q£.materials may,.on the one hand, seem_.annoyirig_frorjijendering_the investigatiojag^mpre complicated.__Qnjjhe other hajxd^-their introduction will really have the
effect of obviating difficulties, by -removing erroneous modes of viewing the subject, and preventing contradictory or incongruous results from, being obtained by theory and experiment. In all investigations, in fact, in which we desire to attain, or to approach nearly, to truth, we must take facts as they actually are, not as we might be tempted to wish them to be, for enabling us to dispense with examining processes which are somewhat concealed and intricate, but are not the less influential from their hidden character.
* Thus, if the section of a beam be of some such form as that shown in either of the accompanying figures, the one rib or the two ribs, as the case may be, being very weak in comparison to the thick part of the beam, it may readily occur that the two elastic limits of deflexion may be situated both on the same side of the position assumed by the beam when free from external force. For if the beam has been supported at its extremities and loaded at its middle till the rib AB has yielded by its ductility so as to make all its particles exert their utmost tension, and if the load be now gradually removed, the particles at B may come to be compressed to the utmost before the load has been entirely removed.
